
Oil Shales: Their Shear Story

Jyoti Behura,
Mike Batzle, Ronny Hofmann

Geophysics Department

John Dorgan
Chemical Engineering Department

Colorado School of Mines



Facts

• Huge reserves
• Environmental issues
• In-situ recovery



Why shear properties?
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Dynamic Properties

ε = ε0e
−iωt

σ = σ0e
−i(ωt−δ)



Dynamic Properties
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Oil Shale Samples

Kerogen-rich
shale

Lean shale



Different Samples
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Kerogen-rich Shale C′
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Kerogen-rich Shale Q44
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Velocity Anisotropy
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C66 Analogy



C44 Analogy



Thomsen Parameter γ
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Attenuation Anisotropy
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γQ
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Confining vs. Constant Axial
Stress
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Conclusions

• Q, G: weak freq. dependence
• Q, G: strong temperature

dependence
• Strong anisotropy
• G′

lean > G′

kerogen

Qlean > Qkerogen



TGA: Kerogen-rich
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TGA: Lean
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TGA: Kerogen-rich (zoom)
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TGA: Lean
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